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C. elegans excretory tubes, the terminal tubes of the Drosophila tra-
cheal (respiratory) system, and the seamless endothelial tubes present
in vertebrate capillary beds, form within single cells by a mysterious
“hollowing out” process. Although there is a long history of observ-
ational studies of seamless endothelial tubes, documenting their
lumenization as well as their relative frequency and ultrastructure,
there is little if any understanding of the genetic and molecular
pathways required to make these remarkable tubes, or to control the
diameter, length or shape of the tube lumens. We have combined
forward genetics with mosaic analysis to identify genes that are re-
quired cell autonomously within Drosophila tracheal terminal cells for
the generation of seamless tubes of proper morphology. Characteriza-
tion of classes of mutants that perturb tube formation, lumen shape,
or gas-ﬁlling will be presented.
doi:10.1016/j.ydbio.2008.05.446
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MicroRNAs (miRNAs) are important regulatory molecules consist-
ing of about 22 nucleotides that control gene expression by trans-
lational inhibition of their target mRNA. miRNAs are involved in
diverse biological process including development, differentiation, cell
proliferation and apoptosis. Here we are interested to identify
candidate miRNAs that are predominantly expressed in kidney and
to subsequently analyze their role during its development. We have
used two model systems for kidney development i.e. the mouse
metanephros and the Xenopus pronephros for this purpose. A
microarray analysis was performed to compare expression of miRNAs
in mouse kidney at E14.5 and P1. Differentially expressed miRNAs
were then analyzed in the developing kidney sections of mouse as
well as Xenopus embryos using LNA labeled antisense probe for in
situ hybridization. We found many miRNAs that are predominantly
expressed in both mouse kidney and Xenopus pronephros. These
results provide a comprehensive list of evolutionary conserved
miRNAs enriched in the kidney. The functional role of miRNAs in
kidney was analyzed in Xenopus by knockdown method using
antisense morpholino oligomers against Dicer and Dgcr8, two key
components of miRNA biogenesis. Inhibition of miRNA biogenesis
resulted in the ﬂuid-ﬁlled edema formation (an indication of kidney
defects) and perturbed expression of kidney-speciﬁc structural
molecular markers such as Nephrin, SGLT1K, NKCC2 and 4A6. These
results suggest a role of miRNAs during kidney development and
provide an ideal system for functional analysis of individual candidate
miRNA.
doi:10.1016/j.ydbio.2008.05.447
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Gata3 is an important transcriptional regulator implicated in
organogenesis. In humans, GATA3 haploinsufﬁciency causes Hypopar-
athyroidism, Deafness and Renal dysplasia (HDR) syndrome, whereas
Gata3 knockout mice die during mid-embryonic development,
displaying defects in fetal hematopoiesis, CNS and mesonephros
development. In this study we show that conditional Gata3 inactiva-
tion in the nephric duct results in severe anomalies of the kidneys,
ureters and genital tracts. Interestingly, all these phenotypes can
either directly or indirectly be attributed to ectopic ureteric budding.
Mechanistically, we could identify deregulated Gdnf/Ret signalling as
being critically involved in the budding phenotype. Furthermore, our
data reveal a genetic pathway between Ctnnb1, Gata3 and Ret. Wnt/β-
catenin signalling activates Gata3, which independently regulates
both cell differentiation and Ret expression. In conclusion, our results
identify multiple functions of Gata3 during urogenital development.
doi:10.1016/j.ydbio.2008.05.448
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Epithelial integrity needs to be correctly established and main-
tained during organogenesis. In most cases, an epithelial cell sheet is
underlain by a stromal tissue that might contain a variety of cells.
Interactions between epithelial and stromal components are postu-
lated to be critical for the epithelial integrity. However, molecular and
cellular mechanisms governing such interactions remain largely
unknown mainly because few model systems are available to study
in vivo. We here present the nephric coelomic epithelium (NephCE) as
a novel experimental model to address these questions. The NephCE,
derived from the coelom, constitutes a single layer of cells with typical
apico-basal polarity. These cells enclose a developing mesonephros
derived from a different origin, the intermediate mesoderm (IMM),
that is ﬁlled with mostly nephric tubules and few other cells. In this
study, the entire component of IMM-derived mesonephros is con-
sidered to be the underlying stroma for NephCE. We have found by
perturbing the stroma with tubular ablation that the NephCE requires
the underlying tubules as stroma for the epithelial integrity. Without
the stromal tubules, NephCE exhibits an abnormal distribution of
basement membrane (BM) on their basal side, and becomes more
susceptible to EMT-inducing factors including Snail-2. These pheno-
types are restored when a piece of matrigel, composed of constituents
of BM, is implanted into the stromal region. This suggests that the BM
provided by the stroma, most likely by the nephric tubules, functions
as a stromal factor to maintain the integrity of the NephCE.
doi:10.1016/j.ydbio.2008.05.449
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Chemical screens provide a valuable approach for discovering
compounds capable of inﬂuencing development. With the identiﬁca-
tion of candidate compounds, it is possible to deﬁne the temporal
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events that control differentiation of tissues and organs during dev-
elopment. We performed an analysis of a library of diverse structures
using zebraﬁsh embryos. The desired endpoint was edema, which can
reﬂect perturbations of kidney development. The screen yielded sev-
eral noteworthy results. First, non-speciﬁc compound lethality re-
mained lowat only three percent. Additionally, edemawas found to be
uncommon and thus not a general response to small molecule expo-
sure. Furthermore, one of the compounds (PTB) was of particular
interest because it demonstrated the ability to cause edema by 72hpf
without grossly affecting normal development. To determine if a
change in the kidney ﬁeld was associated with PTB treatment, in situ
hybridization analysis for expression of lhx1a and pax2a was
performed at several stages of development. The expression patterns
of both genes revealed a hypertrophy of nephric tissue in treated
embryos. In addition, we determined that the effect of PTB on nephro-
genic mesenchyme is restricted to early stage embryos, suggesting
treatment inﬂuences kidney progenitor cells. The continued study of
PTB will allow us to address whether the compound speciﬁcally
targets kidney progenitors, or has a broader developmental effect.
doi:10.1016/j.ydbio.2008.05.450
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Podocyte development has been studied using single-gene mouse
knockout models. These studies have shown that Forkhead box c2
(Foxc2), LIM homeodomain transcription factor 1β (Lmx1b), Musculoa-
poneurotic ﬁbrosarcoma oncogene family protein B (MafB), Trans-
cription factor 21 (Tcf21), and Wilms Tumor 1 (WT1) protein are the
necessary transcriptional regulators of podocyte development. It is
unclear, however, whether these ﬁve transcription factors (TFs) can
explain all aspects of podocyte development. Since development of the
Xenopus pronephros is highly similar to that of the mammalian neph-
ron, Xenopus is a suitable tool to study podocyte development. Thus, we
decided to develop a gene regulatory network for podocyte develop-
ment (PGRN) using a systematic knockdown of podocyte TFs in Xeno-
pus. During nephrogenesis, WT1 is the earliest expressed podocyte
transcription factor and is required for podocyte speciﬁcation. To test
the hypothesis that WT1 is a master gene of podocyte differentiation,
the expression of podocyte TFs (Foxc2, Lmx1b, MafB, Tcf21 and WT1)
and markers of terminal differentiation (Nephrin, Neph1, Glepp1 and
Podocin) were studied by whole mount in situ hybridization. WT1
loss-of-function studies showed that a major subset of the PGRN genes,
Lmx1b, MafB, Foxc2, Nephrin, Glepp1, Neph1 and Podocin, was regulated
by WT-1. After performing similar analyses for each podocyte TF
(Lmx1b, MafB, Tcf21 and Foxc2), a gene regulatory network was assem-
bled from these data. We discovered that the Xenopus PGRN displays
classical characteristics of a gene regulatory network, including (1) mas-
ter regulators, (2) multi-gene loops, and (3) a high degree of redundancy.
doi:10.1016/j.ydbio.2008.05.451
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Wnt signaling is an important pathway in tissue development
including cell fate speciﬁcation, proliferation, and migration. Several
Wnts are expressed in the developing mouse lung including Wnt7b,
Wnt5a, Wnt2a, and Wnt2b.Wnt2a and Wnt2b are expressed in the
ventral mesoderm surrounding the anterior foregut, and later in the
developing lung mesenchyme. We generated a Wnt2a knockout
mouse to understand the role of this ligand in lung development. The
majority of Wnt2a knockout mice die before or at birth due to lung
and heart defects, demonstrating the importance of Wnt2a signaling
in lung development.Wnt2a knockout lungs are hypoplastic, and
mutants exhibit defective airway sacculation with a dilated and
hemorrhagic endothelial vascular plexus.Wnt2a mutant lungs display
decreased cellular proliferation, a reduction in airway smooth muscle,
and decreased canonical Wnt activity. To determine whether Wnt2a
andWnt2b act cooperatively in lung development, we crossed Wnt2a
mutants with Wnt2b mutants to generate double knockout (DKO)
embryos.Wnt2a/2b DKO mutants die by E14.5 with a complete
absence of lung development including a failure of tracheoesophageal
septation. The earliest marker of the primitive lung endoderm, Nkx2.1,
is absent in E9.5 Wnt2a/2b DKO embryos, suggesting that Wnt2a/2b
regulate lung speciﬁcation in the foregut endoderm. These data
support a model where Wnt2a/2b paracrine signaling activates
canonical Wnt signaling to specify the lung within the anterior
foregut endoderm.
doi:10.1016/j.ydbio.2008.05.452
Program/Abstract # 472
Synergistic activation of canonical signaling by a subset of Wnt
ligands
Mayumi F. Miller a,b, E. David Cohen a,b, Ashley M. Goss a,b,
Julie Baggs c, John Hogenesch c, Edward E. Morrisey a,b
a Department of Medicine, University of Pennsylvania, Philadelphia, PA,
USA
b Department of Cell and Developmental Biology, University of
Pennsylvania, Philadelphia, PA, USA
c Department of Pharmacology, University of Pennsylvania, Philadelphia,
PA, USA
Previous work has shownWnt2a andWnt7b have complementary
expression patterns in the lung mesenchyme and epithelium, res-
pectively. Mutating either of these genes causes defects in lung mes-
enchyme derived smooth muscle cells, suggesting that differentiation
of these cells is regulated by the combinatorial control of Wnt2a and
Wnt7b. To determine their relationship, we co-expressed Wnt2a,
Wnt7b, and the Super TOPFLASHWnt reporter in smooth muscle and
mesenchymal cell lines. While Wnt2a does not appear to activate the
Wnt reporter above baseline andWnt7b drives a slight increase in the
reporter over control, the combination of Wnt2a and Wnt7b causes a
dramatic synergistic increase in reporter activity. We found that PKC
inhibitors affected the synergistic activity of Wnt2a and Wnt7b, while
other chemical inhibitors had no effect, suggesting that the interac-
tion is mediated by the Wnt/Ca2+/PKC pathway. Microarray analysis
revealed signiﬁcant changes in the expression of several Wnt signaling
components including Fzd5 and Sfrp2. Over-expression of Fzd5
increased the synergy, while siRNA mediated knockdown caused a
decrease. A recently performed high throughput screen identiﬁed
potential components of the Wnt7b pathway that may contribute.
Additionally, we crossed Wnt2a and Wnt7b mutants and are studying
the effects of these Wnts on lung and cardiac development. Our data
suggests thatmultipleWnt ligands converge on target cells to optimally
activate signaling. This work supported by NIH grant PO1 542887.
doi:10.1016/j.ydbio.2008.05.453
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